Pathophysiology defined by altered signal transduction pathways: the role of JAK-STAT and PI3K signaling in leukemic large granular lymphocytes.
Signal transduction pathways integrate a variety of microenvironmental cues to guide cell function by regulating gene transcription, cell cycle status, growth, and differentiation. It is well established that perturbation of these processes plays a key role in hematologic malignancies including lymphomas and chronic and acute lymphocytic leukemias. Altered intracellular signaling pathways have been proposed to mediate many biological properties of T cell large granular lymphocytic leukemia (T-LGL), a disorder characterized by a clonal proliferation of CD8 T cells resulting in immune-mediated cytopenias, most commonly neutropenia. Since T-LGL offers a unique opportunity to study signal transduction in the pathologic clonal cytotoxic T cell (CTL) compared to normal CTL, we have investigated a potential imbalance in T-LGL pro-survival signaling to define the mechanisms underlying the semi-autonomous proliferation leading to leukemia. Increased activity of the PI3K-AKT signaling axis in T-LGL cells appears to operate in conjunction with or parallel to increased STAT3 activation in these cells to inhibit the apoptotic program. Thus, the ability to define pathophysiology at the molecular level opens new avenues for targeted therapeutics.